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Like new and protective parents, engineers watched as the TETWalker robot successfully traveled across the floor at
NASA's Goddard Space Flight Center in Greenbelt, Maryland. Robots of this type will eventually be miniaturized
and joined together to form "autonomous nanotechnology swarms' (ANTS) that alter their shape to flow over rocky Eind: :l
terrain or to create useful structures like communications antennae and solar sails. This technology has the potential ’

to directly support NASA's Vision for Space Exploration. City: ,:I

Sate [

View: | All Jobs by Type |

New Job Postings

"This prototype is the first step toward developing a
revolutionary type of robot spacecraft with major advantages
over current designs,” said Dr. Steven Curtis, Principal
Investigator for the ANTS project, a collaboration between
Goddard and NASA's Langley Research Center in Hampton,
Va. Using advanced animation tools, Using advanced
animation tools, Langley is developing rover operational
scenarios for the ANTS project.

Post: Jobs/ Resumes

Theraobot is caled "TETwalker" for tetrahedral walker,
because it resembles a tetrahedron (a pyramid with 3 sides
and abase). In the prototype, electric motors are located at the
corners of the pyramid called nodes. The nodes are connected
to struts which form the sides of the pyramid. The struts
telescope like the legs of a cameratripod, and the motors
expand and retract the struts. This alows the pyramid to
move: changing the length of its sides alters the pyramid's
center of gravity, causing it to topple over. The nodes also
pivot, giving the robot great flexibility.

Engineers Ken Lee (right, foreground) and Caner
Copperrider work on TETwalker prototype at NASA's
Goddard Space Flight Center. (Image Credit: NASA)

Creepy Crawlers May Unravel Web Of Planetary
Mysteries (December 26, 2002) -- Researchers at
NASA's Jet Propulsion Laboratory, Pasadena, Calif.,

In January 2005, the prototype was shipped to McMurdo have created amicro robot reminiscent of the
station in Antarctica to test it under harsh conditionsmore | childhood character Charlotte from "Charlotte's
like those on Mars. The test indicated some modifications Web." Dubbed ... > full story

will increase its performance; for example, placing the motors
in the middle of the struts rather than at the nodes will
simplify the design of the nodes and increase their reliability.

Robots Are Taking An Increasing
Number Of Jobs, New UN Report Says
e (October 21, 2004) -- The chances of

The team anticipates TETwalkers can be made much smaller | having an obedient robot do unwelcome or

by replacing their motors with Micro- and Nano-Electro- dangerous jobs have increased tremendously, with
Mechanical Systems. Replacement of the struts with metal ordersfor industrial robotsrising to arecord 18 per

file:///C|/Documents%20and%20Settings/clark/My%20Documents/ants%20marchdemo%20sciencedaily.htm (5 of 7) [4/11/2005 11:48:20 AM]


http://www.sciencedaily.com/
http://www.sciencedaily.com/upi/
http://www.sciencedaily.com/news/summaries.htm
http://www.sciencedaily.com/news/headlines.htm
http://www.sciencedaily.com/subscribe/updates.htm
http://www.sciencedaily.com/subscribe/newsfeed.htm
http://www.sciencedaily.com/news/
http://www.sciencedaily.com/news/health_medicine.htm
http://www.sciencedaily.com/news/mind_brain.htm
http://www.sciencedaily.com/news/plants_animals.htm
http://www.sciencedaily.com/news/space_time.htm
http://www.sciencedaily.com/news/earth_climate.htm
http://www.sciencedaily.com/news/matter_energy.htm
http://www.sciencedaily.com/news/computers_math.htm
http://www.sciencedaily.com/news/fossils_ruins.htm
http://www.sciencedaily.com/directory/Science
http://www.sciencedaily.com/directory/Science/Agriculture
http://www.sciencedaily.com/directory/Science/Astronomy
http://www.sciencedaily.com/directory/Science/Biology
http://www.sciencedaily.com/directory/Science/Chemistry
http://www.sciencedaily.com/directory/Science/Earth_Sciences
http://www.sciencedaily.com/directory/Science/Environment
http://www.sciencedaily.com/directory/Science/Math
http://www.sciencedaily.com/directory/Science/Physics
http://www.sciencedaily.com/directory/Science/Social_Sciences
http://www.sciencedaily.com/directory/Science/Technology
http://www.sciencedaily.com/directory/Science
http://www.sciencedaily.com/directory/Health
http://www.sciencedaily.com/directory/Health/Aging
http://www.sciencedaily.com/directory/Health/Conditions_and_Diseases
http://www.sciencedaily.com/directory/Health/Fitness
http://www.sciencedaily.com/directory/Health/Medicine
http://www.sciencedaily.com/directory/Health/Men's_Health
http://www.sciencedaily.com/directory/Health/Mental_Health
http://www.sciencedaily.com/directory/Health/Nutrition
http://www.sciencedaily.com/directory/Health/Reproductive_Health
http://www.sciencedaily.com/directory/Health/Senses
http://www.sciencedaily.com/directory/Health/Women's_Health
http://www.nasa.gov/centers/goddard
http://www.sciencedaily.com/print.php?url=/releases/2005/03/050331110135.htm
http://www.sciencedaily.com/email.php?url=/releases/2005/03/050331110135.htm
http://www.sciencedaily.com/releases/2002/12/021226071502.htm
http://www.sciencedaily.com/releases/2002/12/021226071502.htm
http://www.sciencedaily.com/releases/2002/12/021226071502.htm
http://www.sciencedaily.com/releases/2004/10/041021085857.htm
http://www.sciencedaily.com/releases/2004/10/041021085857.htm
http://www.sciencedaily.com/search/
http://www.careerbuilder.com/JobPoster/Products/PostingSolutions.htm?lr=cbscidly&siteid=scidlypstjob
http://www.careerbuilder.com/JobSeeker/Resumes/FastResume.asp?lr=cbscidly&siteid=scidlypstres
http://www.sciencedaily.com/survey.html
http://www.sciencedaily.com/survey.html
http://www.sciencedaily.com/survey.html
http://www.sciencedaily.com/survey.html

NASA Tests Shape-Shifting Robot Pyramid For Nanotech Swarms

tape or carbon nanotubes will not only reduce the size of the
robots, it will also greatly increase the number that can be
packed into arocket because tape and nanotube struts are
fully retractable, allowing the pyramid to shrink to the point
where al its nodes touch.

These miniature TETwalkers, when joined together in
"swarms,” will have great advantages over current systems.
The swarm has abundant flexibility so it can change its shape
to accomplish highly diverse goals. For example, while
traveling through a planet's atmosphere, the swarm might
flatten itself to form an aerodynamic shield. Upon landing, it
can shift its shape to form a snake-like swarm and dither
away over difficult terrain. If it finds something interesting, it
can grow an antenna and transmit data to Earth. Highly-
collapsible material can also be strung between nodes for
temperature control or to create a deployable solar sail.

Additionally, the nodes will be designed to disconnect and
reconnect to different struts. If ameteoroid or rough landing
punches a hole in the swarm, the system can heal itself by
rejoining undamaged nodes. " Spacecraft are so expensive
because failure in a single component can cripple the entire
spacecraft, so extensive testing and redundant systems are
employed to reduce the chance of catastrophic failure. We
wouldn't live long if our bodies worked like this. Instead,

cent in the first half of thisyear, a... > full story

Leaping Into The Future: " Frogbot" May
Someday Hop A Ride To An Asteroid (December
1, 2000) -- A small hopping robot with froglike
abilities that moves by a combination of rolls and
hops to its desired destination may someday hop a
ride to an asteroid and leap its way to other planets
inthe... > full story

Proving That Shape-Shifting
Robots Can Get A MoveOn

; (September 17, 2004) -- It started
with tennis balls. As aformer collegiate tennis
player, Daniela Rus habitualy rolls two tennis balls
around in her hand as she paces her office. Asa
robotics researcher at Dartmouth ... > full story

> morerelated stories

ace& Time
Matter & Energy

Related sections:

when we get hurt, new cells replace the damaged ones. In asimilar way, undamaged unitsin aswarm will join
together, allowing it to tolerate extensive damage and still carry out its mission," said Curtis.

The pyramid shapeis also fundamentally strong and stable. "If current robotic rovers topple over on a distant planet,
they are doomed -- there is no way to send someone to get them back on their wheels again. However, TETwalkers
move by toppling over. It's avery reliable way to get around," said Curtis.

Extensiveresearch in artificial intelligence is underway to get the robots to move, navigate, and work together in
swarms autonomously. The research includes development of a novel interface that integrates high-level decision-
making with lower-level functions typically handled intuitively by living organisms, like walking and swarming
behavior. All systems are being designed to adapt and evolve in response to the environment.

Theresearch was initially funded by the Goddard Director's Discretionary Fund, which supports innovative projects
with the potential for a high payoff even if the chance of successislow. Many past projects have blossomed into new
instruments, flights, or research directions. McMurdo station is run by the National Science Foundation. For images,
movies and more information, refer to: http://www.nasa.gov/vision/universe/roboticexpl orers/ants.html

Editor's Note: The original news release can be found here.
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This story has been adapted from a news release issued by NASA/Goddard Space Flight Center.

Can't find it? Try searching ScienceDaily or the entire web with:
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